Gieson, methyl green-pyronin, Foot's silver ammonium carbonate, Gram's stain, acid fast stains and phosphotungstic acid hematoxylin (PTAH). One host, carrying a fourth serial passage of tumor 7381, received daily subcutaneous injections of 0 5 c.c., per gram of body weight, of freshly prepared 0.5 % trypan blue in 0.9 % sodium chloride solution for seven consecutive days; a biopsy specimen of the transplant was removed on the eighth day, fixed in Bouin's fluid, dehydrated in ethanol and embedded in paraffin. Sections were cut at seven microns and counterstained with either azo carmine or hematoxylin and eosin.
Among 9926 hamsters autopsied to date (April 6, 1965) only these three giant cell tumors were encountered, giving an incidence of 0 030 %. The first two tumors occurred in 575 day old, males, the third in a 948 day old male. The animals autopsied included females as well as males, however, and the majority of these were less than 575 days of age. Since we know of no sound reason for believing that either maleness of lack of treatment were significant factors in the etiology of the neoplasms we feel justified in considering the incidence of the tumors among all hamsters of 575 days or more in age (1155 males and 517 females), irrespective of sex or treatment, as probably indicating the incidence to be expected in this age range in other large hamster colonies ; this incidence was 0(173 %. Among the males alone it was 0a259 %. . At autopsy a large left adrenal adenocarcinoma was found. The right cervical and left bronchial lymph nodes were enlarged and appeared to be hemorrhagic. All liver lobes contained large clusters of clear vesicles of intrahepatic bile duct origin. The testes were atrophic, but the accessory organs of reproduction were of normal size and appearance. There was a moderate amount of subcutaneous, and a marked amount of pulmonary, edema. Some hemorrhagic ascites was present. No giant cell tumor was detected until microscopic examination of what had been supposed to be an enlarged superior tracheobronchial lymph node was made.
HISTOLOGIC OBSERVATIONS Specimen No. 1: The biopsy tissue disclosed a lesion consisting of several types of cells (Fig. 1 ). The predominant one was a large, spherical to spindleshaped, stromal cell with a moderately abundant, eosinophilic cytoplasm. Nuclei were ovoid, regular in contour, with a moderately dense to vesicular chromatin pattern. Occasional nuclei showed irregular chromatin condensation both at the periphery of the nuclear membrane and in the central portion. Nucleoli were present but small. Mitotic figures were seen only occasionally. Another cell type was more fusiform, with a somewhat denser nucleus and tapering eosinophilic cytoplasm ; it closely resembled a fibroblast. Mutinucleated, tumor giant cells with nuclei resembling those of both stromal types were numerous. Many of these contained centrally placed nuclei, but larger giant cells of the Langhans type, with peripherally arranged nuclei, were abundant. The overall histological appearance was that of an essentially benign neoplastic growth with an eosinophilic fibrous stroma of variable density. There were occasional clusters of inflammatory polymorphonuclear and lymphocytic cells in areas of degeneration. (Fig. 3) . The latter contained an amorphorous, faintly eosinophilic material which did not stain by any of the methods employed for mucin or glycogen. There was no evidence of the formation of epithelial knobs on a dense stroma, as seen in malignant synovioma, nor was the formation of slit-like spaces and clefts by a trabecular arrangement of tumor cells a prominent feature. Tumor cells showed an apparent increase in the nucleo-cytoplasmic ratio, more division figures, and an increase in nuclear density and pleomorphism. Some stromal cells with their distinct cytoplasm, round, central or eccentric, vesicular nuclei and their tendency to occur in sheets, were suggestive of reticulum cells. Others resembled the plasma-cell series (Fig. 4) . However, they were not pyroninophilic and showed no distinct perinuclear "halos ". There were numerous binucleate and tetranucleate forms.
The metastatic lesions presented the same histologic features as the primary ones. In the lungs (Fig. 5) The transplanted tumor was lobulated, poorly defined, and gave gross evidence of infiltration into the underlying skeletal muscle. The transected surface was soft and grey-white in color.
The histological appearance was essentially the same in all cases, bearing a striking resemblance to the original tumors, except for some increase in anaplasia and an increased frequency of mitoses. In general, the multinucleated giant cells were inconspicuous during early growth of transplants, becoming larger, more abundant, and acquiring more nuclei, as the transplants aged and enlarged. There were occasional areas of tumour degeneration and section taken from these areas contained minimal deposits of fine, particulate, Prussian-blue positive material. Fat stains disclosed fine lipid particles in some of the tumor cells. Some of the plasma cells adjacent to areas of degeneration were pyroninophilic, but none of the neoplastic cells displayed this characteristic. The overall cellularity, nuclear atypia and evidence of skeletal infiltration were evidence of the continued malignancy of this transplanted neoplasm. Reticular fiber stains disclosed a pattern in which the proliferating neoplastic cells were surrounded both individually and in small clusters (Fig. 8) .
Transplant sections from a trypan blue injected host demonstrated some capacity, on the part of the multinucleated giant cells, and some of the typical mononucleated tumor cells, to phagocytose the dye.
Specimen No. 3: This lesion is interpreted as a metastasis from an unknown primary. Althouglh presumed to be in a lymph node, on the basis of gross examination, no recognizable nodal tissue or pericapsular lymphatic vessels were found. The ovoid, encapsulated mass consisted of a rather sparse collagen fiber stroma, interdigitating bundles of spindle-shaped tumor cells, many foam cells and abundant multinucleated giant cells, including many of the Langhans type, some of which had conspicuously vacuolated cytoplasm and other indications of phagocytic activities. Scattered areas of loosely arranged cells suggestive of abortive attempts at synovial cavity formation were present. The histology was essentially similar to that of the two primary lesions and their metastases and transplants (Fig. 9) Six of these were reported in dogs by Cotchin (1954) ; one of the six had metastasized to the lungs. A similar one described as malignant, but in which no metastases were found, was reported by Nielsen (1952) Although the giant cell tumor of tendon sheath was frequently presumed to be a sarcoma during the nineteenth century, it was described as a benign lesion by Hertaux in 1891. Fleissig (1913) considered it to be inflammatory and it was regarded as an angioblastic endothelioma by Bellamy (1901) . More recently a similar position was taken by Foster (1947) who considered it to be a type of sclerosing hemangioma. Jaffe et al. (1941) maintained that the tumor was a localized nodular form in a spectrum of inflammatory synovial hyperplasias which they called villonodular synovitis ; Lichtenstein (1959) Wright (1952) , Stewart (1948) , Willis (1960) , and others regarded such lesions as neoplasms in humans and in Wright's series of forty-seven synoviomas two were designated malignant variants of the benign giant cell tumor of the tendon sheath. One of these recurred locally and showed evidence of skeletal muscle infiltration. The other eventually metastasized. Decker and Owen (1954) reported a well documented metastasizing case. Kobak and Perlow (1949) described another with widespread metastases.
The ability to metastasize, and transplantability as an autonomous homologous graft are sufficient indications that the hamster lesion is a true malignant neoplasm. The architectural features of neoplasms arising primarily from blood vessels, fibroblasts, skeletal muscle or bone are lacking in the hamster lesions. In our colony no bone tumors have been found. No other tumors have occurred which appear sufficiently to resemble the three described in this report to be grouped with them. These include five fibromas, ten fibroangiomas, eleven hemangiomas, one hemangiopericytoma, eleven neurofibromas, two neurofibrosarcomas and one leiomyosarcoma (plus many induced leiomyosarcomas). On the basis of anatomic location, histology and possession of certain microscopic features of synovial membranes the latter structures are considered to be the probable sites of origin. Since the histological components of synovial membranes are shared by 578 tendon sheaths and certain other connective tissues, we are not of the opinion that all giant cell tumors of this type must of necessity arise from synovial membranes or tendon sheaths. In fact, more or less histologically similar tumors have been described as arising from peritendinous connective tissue (Kobak and Perlow, 1949) and from periosteum (Seth, Majid and Rao, 1964) . The orientation of stromal cells about central areas of degeneration, seen in the hamster tumors, may represent abortive attempts at joint formation. The capacity of the stromal cells to phagcytose hemosiderin, lipid material, and injected trypan blue, as well as to form multinucleated giant cells, suggests a relationship to the reticuleondothelial system. The histologic appearance of the stromal cells, as well as the demonstration of argyrophilic fibers surrounding and isolating individual cells is consistent with this concept. Trauma as an inciting factor would appear unlikely because of the virtual absence of hemorrhage and hemosiderin in the primary lesions.
It seems likely that in spite of minor differences in histology the lesions under consideration are homologues of the human giant cell tumor of tendon sheath. While we are reluctant to formulate conclusions concerning human disease on the basis of lesions occurring in other animals it is difficult to resist the inference that if the giant cell tumor of tendon sheath is neoplastic in hamsters and other mammals it can be similarly regarded in man. At least it would render unlikely the allegation that such lesions in man are invariably proliferative responses to injury.
SUMMARY
The spontaneous appearance of a giant cell tumor in the connective tissue around the metacarpal joints in each of two untreated, 575 day old male hamsters is reported. One of these tumors metastasized to lungs and kidneys and both were capable of autonomous growth as subcutaneous grafts in recipient hamsters. A similar giant cell tumor, found in a bronchial lymph node of a 9448 day old male hamster, is reported. This lesion is believed to be a metastasis from an undiscovered primary lesion. Among 9926 hamsters autopsied 1672 were at least
